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Paragangliomas are neuroendocrine tumours of extra adrenal origin. Although it occurs rarely in the
genitourinary system, urinary bladder is the most common site. Its diagnosis warrants complete surgical excision with lymphadenectomy in case of metastatic disease. The functional status of this tumour
makes intraoperative handling challenging. Surgical resection necessitates minimal manipulation
of tumour thereby mitigating intraoperative physiological jeopardy. We report the possibility of minimally invasive partial cystectomy with bilateral vesico-ureteric junction resection and re-implantation
for non-malignant paraganglioma involving the bladder trigone. Intraoperative frozen section is
deemed necessary to achieve tumour free margin status.
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CASE PRESENTATION
A 14-year-old female patient presented with history
of haematuria and headache with tachycardia and
mild hypertension on examination. MRI identified
a 5x5x3 cm mass in the posterior bladder wall (Figure 1). Cystoscopic biopsy from the bladder trigone
was performed with an initial suspicion of bladder
cancer with no special precautions. Surprisingly,
histopathological examination revealed paraganglioma. Urine metabolites, namely normetanephrine, noradrenaline and vanillylmandelic acid were
elevated.
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Figure 1. Contrast enhanced magnetic resonance imaging
showing paraganglioma on the posterior bladder wall (arrow).
doi: 10.5173/ceju.2017.1351
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Somatostatin-Receptor PET/MRI showed enhancement of the tumour region in the bladder, confirming its functional status. Although the patient tolerated the biopsy without any complications, surgical
resection was performed following pharmacological
optimization with alpha blocker initially followed
by beta blocker three days prior to surgery.

Operative technique
Patient was positioned in steep Trendelenburg position and ports were placed using standard technique
for robot assisted pelvic surgery. Urinary bladder
was first completely mobilized ventrally and dorsally
between the bladder and vagina to enable complete
resection of the tumour. A sagittal incision was made
on the dorsal wall of bladder extending up to the trigone; revealing the tumour below. Visual cues from
three-dimensional magnified vision of the endoscope
were used to mark macroscopic tumour margins with
cautery (Figure 2). The tumour was subsequently
resected without disturbing the anatomical vesico- ureteric junctions. Reconstruction was initially
planned using a rotational bladder flap. Surprisingly,
IOFS revealed presence of tumour in the margins
and further resection including the bladder outlet
and both vesico-ureteric junctions were necessary.
The re-resected tumour margins were free from tumour on IOFS. The reconstruction strategy required
modification, which now included anatomical and
functional restoration of the bladder outlet and bilateral vesico-ureteric junctions. The bladder outlet
was reconstructed using 4-0 Stratafix (Ethicon Inc.,
New Jersey, USA) (Figure 3). Next, the tumour free
margins of the bladder were closed primarily using
3-0 V-Loc (Covidien Ltd., Dublin, Ireland) sutures.
Both ureters were then re-implanted using the classical technique described by Politano-Leadbetter
with two separate incisions on the lateral surface
of bladder (Figure 4). The total operative time was
220 min with 150 ml blood loss. The intraoperative
and postoperative periods were uneventful. The urinary catheter was removed on the 10th postoperative
day following cystogram (Figure 5). Although extensive resection of the trigone including the bladder
outlet and ureteric orifices were performed, the patient was able to empty the bladder normally without
any residual urine. Final histopathological analysis
confirmed a non- malignant type of paraganglioma
with cells positive for synaptophysin, chromogranin,
CD56 and S100 on immunohistochemistry (Figure 6)
with tumour free margins. The patient was symptom
free on six-month follow-up. Further long-term follow up is planned with annual CT and 123/131I- metaiodobenzylguanidine (I-MIBG SPECT) scan.

Figure 2. Paraganglioma visualised on the posterior bladder
wall involving the trigone. Margins for resection are marked
using cautery. LVUJ – left vesico-ureteric junction, RVUJ – right
vesico-ureteric junction.

Figure 3. Bladder outlet reconstructed following re- resection
and negative surgical margins on frozen section.

Figure 4. Ureteric re-implantation performed according to
classical technique described by Politano-Leadbetter by creating a submucosal tunnel (arrow). LFT – left fallopian tube.
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Figure 5. Postoperative cystogram showing normal contour
of bladder and absence of contrast extravasation.

A

B

Figure 6. Final histopathologic examination. A) Paraganglioma cells (arrow) dissecting the bladder muscle (M). B) Immunohistochemistry staining of paraganglioma cells positive for
chromogranin A growing between smooth muscle cells (M)
of the bladder wall.

DISCUSSION
Paragangliomas are a rare type of neuroendocrine
tumours arising from chromaffin cells that are derived from the embryonic neural crest, which forms
a part of sympathetic nervous system [1]. Paraganglioma of urinary bladder accounts for less than
0.5% of all bladder tumours, [2] with trigone being
the most common site of occurrence [1]. The bladder is the most common site of genitourinary para-

gangliomas accounting for 79.2% of cases, followed
by urethra (12.7%) and ureters (3.2%) [2]. Around
10% of bladder paragangliomas are reported to be
malignant with metastatic potential [3]. Most bladder paragangliomas are functionally active and only
17% are non-functional [4]. Patients classically
have symptomatic manifestations of sympathetic
over-activity like headache, sweating, hot flushes,
palpitation which warrants medical and surgical attention. The classical presentation of bladder paraganglioma consists of a triad of hypertension, painless haematuria and ‘micturition attacks’
(headache, palpitation, syncope, during or after
voiding). Among these, painless gross haematuria is
the most common presenting symptom, reported in
55% to 58% of cases [3]. Clinical assessment relies
on diagnostic imaging and functional evaluation
of catecholamine metabolites in blood and urine.
Although the tumour can be delineated by ultrasound or contrast enhanced computer tomography
(CT) or MRI, functional imaging techniques that
distinctly target the catecholamine pathway can
precisely describe the anatomical and functional
status of the tumour including metastases. Gallium-68 somatostatin receptor positron emission
tomography (PET)/ magnetic resonance imaging
(MRI) has been reported to have 98% accuracy rate
when compared to 123/131I-MIBG-SPECT which
has a sensitivity of 80–95% in identifying neuroendocrine tumours [3]. Treatment requires complete
surgical excision of the tumour.
Lymphadenectomy is only indicated in case of
metastatic disease [3]. Prognostication of bladder
paraganglioma cannot be assessed with histopathological features alone. Indicators of malignant potential encompass necrosis, angiolymphatic invasion, high mitotic index, absence of hyaline bodies,
p53 alteration, and DNA ploidy analysis [4]. Nevertheless, occurrence of metastasis indicates malignancy. Adequate preoperative blockade of adrenoceptors with alpha and beta blockers should be
achieved to circumvent hypertensive crisis during
intraoperative tumour handling. Lifelong follow-up
is recommended with annual CT and 123I-MIBG
SPECT scan to detect recurrences; although recurrence does not specify malignancy. We report
a case of large paraganglioma involving the urinary
bladder trigone managed by robot assisted partial
cystectomy with bilateral vesico-ureteric junction
resection and re-implantation using Politano-Leadbetter technique.
Being a rare entity with diverse clinical presentation, paragangliomas are challenging to diagnose
and treat. Management necessitates total excision
of tumour [4] by partial cystectomy with lymph node
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dissection in case of a metastatic disease. The robot-assisted resection of a paraganglioma involving
unilateral vesico-ureteric junction was first reported by Nayar et al. in 2016. Similar management
for other sites in the bladder were subsequently
reported [3, 7–10]. Pelvic lymph node dissection
for a metastatic paraganglioma was performed
by Luchey et al. [8]. This is the first case to report
robot-assisted partial cystectomy with bilateral
vesico-ureteric junction resection and re-implantation for a large non-malignant bladder paraganglioma. We also demonstrate that tumour resection
based on visual appearance alone is inadequate
and utilization of IOFS is invaluable in identifying
tumour free margins.
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CONCLUSIONS
In conclusion, paraganglioma involving the bladder
trigone can be effectively managed using adequate
surgical resection with bilateral re-implantation
of ureters. IOFS is an absolute necessity to identify
tumour free margins. The manoeuvrability and flexibility of the robotic instruments may help the surgeon to perform these complex steps efficiently and
precisely; thereby aiming to deliver an unmitigated
outcome to the patient. Long-term follow-up is warranted in all patients with bladder paraganglioma.
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